Handheld diode array based SWNIR instruments are being used in field assessment of attributes of tree fruit.
length. The effect of small (sub nm) change in wavelength calibration of a diode array unit can be very dramatic in terms performance of a TSS model. These authors reported that a drift of 0.03 nm over 150 days and 0.1 nm over a year period for Zeiss MMS1 diode array spectrometers. Instrument drift, as mentioned in a white paper from the NIR instrument manufacturer Foss (http://goo.gl/gwxa4C), is a well-established performance issue for NIR spectrometers. 6 Model performance across years may thus be impacted by change in instrument characteristics. The objective of this study was to assess the impact of SWNIR instrument aging on spectral quality and its implication to apple predictive model performance over a period of several years.
There is a trend to take instrumentation from the laboratory to the field, e.g. spectrophotometers are commercially available for in field assessment of attributes of fruit on tree. Unfortunately, field users tend to place less emphasis on instrument maintenance, so understanding performance issues is important. Deterioration of lamp output quality over time and degradation of detector signal to noise ratio are issues associated with aging of an instrument. To document the effect of instrument aging on SWNIRS based fruit quality prediction, an experiment was conducted with several handheld PDA based spectrophotometers, with repeated spectra of a reference PFTE (Teflon) tile, and spectra of 20 apple fruit acquired at yearly intervals. Fruit total soluble solids (TSS) was also assessed, and used in development of a partial least squares regression (PLSR) models. The repeatability of each instrument was assessed as the standard deviation of absorbance of repeated measures of a reference, typically around 0.2 mAbs. Instrument changes were identified in performance and in PCA plots, but performance (apple TSS model) was not related to instrument repeatability. Figure 1 . PCA score plot of (a) Absorbance white tile spectra, (b) D2A white tile spectra and (c) D2A apple spectra from three instruments over three years. conclusIon No evidence for a consistent decrease in apple TSS calibration performance was found, indicating instruments were stable over the period of experimentation, despite extensive field use under tropical conditions. White tile repeatability varied between instruments and years but it was not a good indicator of apple model performance.
Instrument updating with spectra collected over years had a satisfactory prediction within same instrument. The variation in units was mostly at the visible region, and attention should be given to stabilising the reference. 
